In 1665, a Dane, Niels Stensen, or Nicolaus Steno (1638-86) , read a paper on the anatomy of the brain to a group of French scientists in Paris. After his early education in Copenhagen, Stensen studied anatomy in Holland (1660-4), but he was unable to secure a post in the University of Copenhagen, and after 1664, apart from two years (1672-4), he lived abroad. When in Italy, he was converted to Roman Catholicism, and his interests turned from anatomy to geology. Eventually he gave up his scientific interests and carried out missionary work in Northern Europe, where he died.
He is famous for having discovered the parotid duct (1660), the lacrimal ducts and the nasolacrimal duct (1660), for his theory of glandular action (1664), for his discovery that the heart is made of muscle only (1664) and for his geometrical explanation of muscle action. He is also considered to be the founder of modern geology.
Stensen's essay on the brain was published in 1669 and was widely read. It is remarkable for being free of the theorizing found in the writings of most of his contemporaries. He advocated what he called the 'true method' of examining the brain which accords very closely with the macroscopic techniques used today and he criticized Descartes's theory of brain function. The essay is the first work on brain anatomy based solely on the scientific approach, and it had a significant influence on anatomy and physiology in general.
His work indicates that Stensen was an astute observer and that from his observations he was able to deduce vitally significant generalizations which did not go beyond the evidence currently available. He showed by his muscle action explanation how pure theory could be of value to medicine, and throughout his studies he displayed modesty and a desire to avoid self-deception. Stensen's only ambition was a search for truth.
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The Development of the Surgical Treatment of Deafness by Sir Terence Cawthorne FRCS
(London)
It is not beyond the realm of possibility that the surgical treatment of deafness can be traced back into prehistory (Cawthorne 1951) . Dr T Wilson Parry (1916) , in a communication to the British Archaeological Association on 'The art of trephining among prehistoric and primitive people', includes, among other disorders, deafness, tinnitus and giddiness as reason for trephining being practised on Neolithic man. Dr Paul Broca (1877) believed that most of these operations were carried out on children.
As the trephine has so often been in the temporoparietal area of the skull just above the entrance to the external auditory meatus, it is not unreasonable to suggest that by making a hole in the skull above the ear the Neolithic surgeon hoped to get sound into the heads of children born deaf.
What we are now doing is basically the same thing, namely we make a hole in the bony labyrinth to allow sounds to reach a normal organ of hearing. Of course we do not do this for congenital deafness because in these children the organ of hearing is defective and surgery is useless.
Instead we choose adults whose deafness is due to obstruction by otosclerotic bone of the oval window of the bony labyrinth thus hindering the passage of sound through the oval window to reach and activate a normal organ of hearing. In deafness caused by otosclerosis, movements of the chain of ossicles in response to incoming sound waves are allowed to enter the bony labyrinth by breaking into the fixed footplate of the stapes, and through the resulting hole a teflon piston (Shea 1963) , stainless steel piston (McGee 1962) or wire (House 1962 ) is allowed to pass, the outer end of which is hooked on to the long process of the incus. This idea was first introduced by my friend John Shea (1958) of Memphis, Tennessee.
In connexion with an earlier Memphis, the ancient capital of Lower Egypt, mention is made in the Edwin Smith papyrus (1930) of deafness associated with fracture of the temporal bone. It is interesting to note, however, that Elliot Smith (1916) , in an addendum to Dr Wilson Parry's monograph on trephining in ancient times, did not come across a single case of ante-mortem trephining among more than 30,000 Egyptian skulls which he and his assistants had examined.
Surgery in ancient Egypt, in Greco-Roman times and even in the Arab world, where the cure of the sick flourished until the tenth century AD, was mainly concerned with the repair of visible injuries and deformities and with the relief of superficial suppuration. Their minds were more occupied by effusion of blood and other excreta, for their knowledge of the structure and function of the human body was largely limited to its surface and to what came out of its natural orifices.
With the Renaissance came the great surgeonanatomists from the medical schools, particularly of Bologna and Padua, who by their dissections revealed the internal structure of the body including the ear. Eustachius, Vesalius, Fallopius and Valsalva are among the surgeon-anatomists who gave their names to parts of the ear and it is to them that we owe so much of our knowledge of the structure and function of the auditory apparatus. I must also mention Morgagni of Padua, the pupil of Valsalva; Cotugno of Naples, who discovered that the ear was filled with a clear fluid (perilymph), and Scarpa, who discovered the membranous labyrinth, both of whom were pupils of Morgagni; and finally, the Marquis of Corti, an Italian nobleman who, when working at Wurzburg under Virchow in the mid-nineteenth century, gave his name to the endorgan of hearing in the labyrinth.
As knowledge of the ear and its working spread, so interest in the alleviation of deafness was aroused.
Cheselden (1713), in his 'Anatomy of the Human Body', mentioned a man who could blow smoke through perforations in his ear drums. Cheselden was interested that despite these obvious (though not at that time visible) perforations the man could hear quite well, and it occurred to him that removal of the ear drum might improve hearing in patients with severe deafness. He tried this procedure on dogs without any conclusive results and he felt that the next step was to try it on man.
It so happened that Cheselden was surgeon to the Court of George II, and that one of the Queen's ladies, the Countess of Suffolk, was noticeably hard of hearing. Lady Suffolk was not only Mistress of the Queen's bedchamber but she was also the reigning favourite of the King, so that her deafness was a considerable handicap to the whole Court. Cheselden therefore told Lady Suffolk of the possibility of curing deafness by an operation on the ear drum, adding that as yet he had not tried it on man. He suggested to Lady Suffolk that she should petition the King for a free pardon for a condemned felon in return for submitting to the ear operation. The King signed a pardon, leaving the name out, and armed with this Cheselden went to Newgate Prison where condemned felons awaiting execution were kept. He filled in a name on the King's pardon and the Governor of Newgate prison handed over to Cheselden's keeping the prisoner named on the pardon. No more was heard of the freed felon or of the operation, but later it came to the ear of the Court that the felon thus freed was Cheselden's nephew and it was concluded that this was a ruse on Cheselden's part to save his nephew from the gallows. So the Countess remained hard of hearing, and every evening the King continued to shout into the Countess's ear what prudence must have indicated he should have whispered. It is only fair to say that Zachary Cope (1953) , in his interesting biography of Cheselden, has suggested that this story is apocryphal.
Shortly afterwards, Guyot (1724) , the Postmaster at Versailles, told the French Academy of Sciences how he had cured himself of deafness by means of a curved tube inserted into his mouth through which a stream of water was directed against the pharyngeal orifice of the eustachian tube. Cleland (1741), a Scottish military surgeon, reported how he achieved the same object as Guyot by passing the tube through the nose, a route which has been adopted ever since, though air has for a long time been substituted for water. In 1791 Baron von Bergen, the Danish Court physician, persuaded the surgeon Kolpin to open his mastoid in the hope of relieving his deafness and tinnitus. This operation was followed by meningitis and death ten days later. Sir Astley Section ofthe History ofMedicine Cooper (1801) suggested puncturing the ear drum for deafness due to eustachian obstruction. He communicated the result of this procedure in twenty cases to the Royal Society, and for this work he was awarded the Copley medal in 1802.
Otosclerosis
Valsalva (1704), in his 'De aure humana tractatus', written while he was Professor of Anatomy at Bologna, was the first to connect deafness during life with an ossified stapes at autopsy. His pupil Morgagni also noted this, but it was Toynbee (1841) who focused attention upon the connexion between stapes ankylosis and deafness when he found that no less than 136 out of 1,149 dissected temporal bones exhibited stapes ankylosis. Eventually Politzer (1889) described in detail bony ankylosis of the stapes and gave it the name by which it is still known, otosclerosis. Toynbee's discovery of bony fixation of the stapes as a relatively common cause of deafness stimulated surgical thought and Kessel (1876) was the first to attempt removal of the stapes after removal of part of the ear drum and other ossicles. His operation was practised by many other surgeons in Europe and by Jack (1895) in America, but the results were mainly disappointing and sometimes were disastrous not only to hearing but also to life, so by the end of the nineteenth century removal of the stapes was condemned as ineffective and potentially dangerous.
The French school, headed by Boucheron (1888), his pupil Potier (1889) and Miot (1890), practised a less drastic procedure, mobilizing the stapes without removing it. Immediate improvement in hearing was often noted but unfortunately re-fixation of the stapes with return of deafness was so common that the operation was abandoned. Ballance & Green (1919) reported a case in which, during the course of exploring the ear for deafness and vertigo, he found a fistula in the posterior part of the promontory and adjacent semicircular canal. He covered this fistula with a skin graft and when the wound had healed he was pleasantly surprised to find that the patient heard much better with that ear. Ballance repeated this operation several times but without success, possibly because the wound of entry was closed and so the incoming sound waves could not fall directly upon the fistula covered with a thin layer of skin in the vestibular part of the labyrinth. Jenkins (1913) , at the International Congress of Medicine and Surgery in London, reported two cases of deafness due to otosclerosis in which he had made an opening into the bony external semicircular canal, covered the opening with a skin graft and then closed the wound of entry behind the ear. Discussing Jenkins's paper, Bairany, the Hungarian otologist, told of a similar operation he had carried out in the posterior semicircular canal in 1910 (Barany 1913) .
At the beginning of World War I, in August 1914, Barany joined the Austrian army, soon to be captured by the Russians on the Carpathian front. Early in 1915 the news came through that Barany had been awarded the Nobel prize for medicine in recognition of his work on tests of vestibular function. This news prompted Gunnar Holmgren of Sweden to offer, through the International Red Cross, asylum in Sweden to Ba'rany. The Russian government agreed to this if in return one of their famous nationals could be released to a neutral country. This was agreed upon and so Barany went to Sweden and the famous Russian ballet dancer Nijinsky, with his Hungarian-born wife, was released to the United States.
In Sweden Barany soon aroused the interest of his host Holmgren who, in 1916, proposed open- ing the superior semicircular canal and allowing the dura mater to cover it. He continued his operations on one or other canal with a varying amount of success. Sourdille, of France, spent some time with Holmgren and in 1932 described an operation in three stages in which a skincovered fistula in the lateral semicircular canal allowed sound waves to fall directly upon the fistula. Ballance without realizing it had done the same thing, but the credit belongs to Sourdille for introducing the operation as opposed to the closed fenestration of Jenkins, Barany and Holmgren. Then Lempert (1938) simplified Sourdille's admittedly complicated procedure to a one-stage operation which, with modifications (Lempert 1945) , became the standardized fenestration operation, the operation of choice for the relief of deafness due to otosclerosis until the re-introduction of the mobilization by Rosen in 1953. To go back a little, Nylen (1923) proposed the use of a dissecting microscope for use in aural surgery and his chief Holmgren used this regularly to inspect the fenestra in the lateral canal. Cawthorne in 1938 started to use the Leitz binocular dissecting microscope with a working distance of 20 centimetres and giving a magnification of ten diameters. Shambaugh (1942), one of Lempert's early pupils, used a binocular dissecting microscope for the first time in fenestration and he alsointroduced the use of continuous irrigation while making the fenestra. Cawthorne (1947) and Cornelli (1950) reintroduced stapedectomy, the former covering the oval window with a tympano-meatal flap without, however, as much success as with fenestration. The re-introduction of the stapes mobilization by Rosen (1953) was gradually adopted as the operation of choice because it was a much slighter procedure than the fenestration operation. There was less post-operative dizziness, there was a normal ear canal and drum which required no post-operative care as did the mastoid cavity of the fenestration which in about 20 % of cases was moist from a skin infection. Also the proportion of patients in whom the hearing was made worse was in the order of 0 5 % as compared with 5 % after fenestration.
However, though the initial proportion of cases in which mobilization improved the hearing was fairly high (70 %), in most of these the hearing improvement was lost, leaving eventually not more than 25% with a lasting improvement in hearing. Then Shea (1958) described a series of cases in which he removed the whole stapes, covered the open oval window with a vein graft and inserted a short length (4 5 mm) of fine polythene tubing between the incus and the mobile vein. This gave excellent results but other workers, mainly in Europe, headed by Portmann (1958) , preferred to preserve the posterior crus of the stapes using it as a natural strut as opposed to the artificial polythene strut. Although these new stapedectomy operations gave excellent results there were some disturbing cases in which the hearing was made worse or in which an initial post-operative gain was lost. Other materials were proposed to occlude the oval window such as gelfoam and wire (House 1957) or fat and wire (Schucknecht et al. 1960 ). Shea (1963) then introduced the idea of making a limited opening in the stapes footplate through which a teflon piston just moved in and out of the vestibule; the outer end of this piston being attached to the long process of the incus. McGee (1962) prefers a stainless steel piston and Guildford (1963) a shaft of wire and piston of teflon. All these variants of Shea's latest technique give excellent and lasting results in good hands.
It is a long step from the hole in the skull of Neolithic man and the hole in the footplate of the stapes to-day. The principle is the same and thanks to anesthesia, illumination, magnification, asepsis and antibiotics the performance of the operation, though not easy, is at least placid, safe and nearly always successful.
As a student of anatomy many of the names I have mentioned were often on my lips. As a house surg-on I was taught by Jenkins and as a young surgeon I was befriended by Sir Charles Ballance. I met Brainy and I knew Holmgren well. I heard Sourdille tell of his work before a meeting of the Section of Otology of the Royal Society of Medicine in 1937 (Sourdille 1937) and we became friends. I came under the spell of Lempert when I learnt so much from him in 1946, and in 1948 I helped him to give a most remarkable demonstration to the Section of Otology (Lempert 1948) . I count House one of my best friends and Shea visited and spent a week with me before his first paper. Guildford and Portmann are old friends. This is why I am glad to have this opportunity of describing the story of the development of the surgical treatment of deafness due to otosclerosis.
I am grateful to the following authors from whose books I have learnt so much: Sir Charles Ballance (Ballance & Green 1919 
